Characterization of a neuronal subtype of insulin-like growth factor I receptor.
Primary neuronal cultures from fetal rat brain were utilized to investigate the possible role of insulin-like growth factor I (IGF-I) in neuronal growth and differentiation. 125I-IGF-I binding to intact cultured neurons was specific and saturable with an apparent Kd of 7.0 +/- 1.2 nM and a Bmax of 1.8 +/- 0.3 pmol/mg protein. Binding of 125I-IGF-I to neurons was inhibited by IGF-I, followed by IGF-II and insulin. 7 S nerve growth factor, but not beta-nerve growth factor, also inhibited 125I-IGF-I binding. A similar binding site was detected on brain membranes. Affinity cross-linking of 125I-IGF-I to intact cultured neurons revealed, under reducing conditions, a major binding moiety with an Mr of 115,000 and a minor component at Mr 260,000. The former represents a neuronal type of the IGF-I receptor alpha subunit, whereas the latter probably represents an alpha dimer. The Mr = 115,000 binding component for 125I-IGF-I was also present in membranes prepared from postnatal whole brain. In contrast, the binding moiety in cultured glial cells was of Mr = 135,000, which was identical to the IGF-I receptor alpha subunit of placenta. Thus mature brain, despite its cellular heterogeneity, expresses a structural subtype of IGF-I receptor which appears to be unique to differentiated neurons. Moreover, glial and neuronal cultures secreted a polypeptide which specifically bound IGF-I; the apparent Mr of this binding protein was determined by affinity cross-linking to be approximately 35,000. The presence of neuronal IGF-I receptors and binding proteins suggested that IGF-I may exert neurotrophic effects on developing neurons. This possibility was supported by the observation that IGF-I markedly stimulated neuronal RNA synthesis.